Nuclear Medicine
• Patient injected with small amount of radioactive drug.
• Drug localizes in patient according to metabolic properties of that drug.
• Radioactivity decays, emitting gamma rays.
• Gamma rays that exit the patient are imaged.
•Well Established Clinical Technique •10 Million Studies Annually Gamma Camera
Single Photon Emission Computed Tomography (SPECT) Planar Gamma Detectors
• One, two, or three imaging heads (cost / performance tradeoff)
• Direction of gamma defined by mechanical (parallel hole) collimators.
• Multiple views obtained by rotating the imaging heads around the patient.
Collimators Images 140 keV Photons
• Radionuclide decays by emitting a positron (β + ).
• β + annihilates with e -from tissue, forming back-to-back 511 keV photon pair.
• 511 keV photon pairs detected via time coincidence.
• Positron lies on line defined by detector pair.
• • Time of flight information reduces noise in images.
• Time of flight cameras built in the 80's with BaF 2 and CsF.
• These scintillators forced compromises that prevented TOF from flourishing.
• New scintillators (LSO & LaBr 3 ) have resurrected TOF PET.
Radial Elongation
Radial Projection
• Penetration of 511 keV photons into crystal ring blurs measured position.
• Blurring worsens as detector's attenuation length increases.
• Also known as Parallax Error or Radial Astigmatism.
• Can be removed (in theory) by measuring depth of interaction.
Tangential Projection
Depth-Encoding PET Detector Module 
